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1.0 BACKGROUND

Soil sampling is conducted for three main reasons. First, samples can be obtained for laboratory chemical
analysis. Second, samples can be obtained for laboratory physical analysis. Third, samples can be
obtained for visual classification and field screening. These three sampling objectives can be achieved
separately or in combination with each other. Sampling locations are typically chosen to provide chemical,
physical, or visual information in both the horizontal and vertical directions. A sampling and analysis plan
is used to outline sampling methods and provide preliminary rationale for sampling locations. Sampling
locations may be adjusted in the field based on the screening methods being used and the physical features

of the area.

1.1 PURPOSE

Soil sampling is conducted to determine the chemical, physical, and visual characteristics of surface and

subsurface soils.

1.2 SCOPE

This standard operating procedure (SOP) describes procedures for soil sampling in different areas using
various implements. It includes procedures for test pit, surface soil, and subsurface soil sampling, and

describes eight devices.

1.3 DEFINITIONS

Hand auger: Instrument attached to the bottom of a length of pipe that has a crossarm or “T” handle at

the top. The auger can be closed-spiral or open-spiral.

Bucket auger: A type of auger that consists of a cylindrical bucket 10 to 72 inches in diameter with teeth

arranged at the bottom.
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Core sampler: Thin-wall cylindrical metal tube with diameter of 0.5 to 3 inches, a tapered nosepiece, a

“T” handle to facilitate sampler deployment and retrieval, and a check valve (flutter valve) in the headpiece.

Spatulas or Spoons: Stainless steel instruments for collecting loose unconsolidated material.

Trier: Tube cut in half lengthwise with a sharpened tip that allows for collection of sticky solids or

loosening of cohesive soils.

Trowel: Tool with a scooped blade 4 to 8 inches long and 2 to 3 inches wide with a handle.

Split-Spoon (or Split-Barrel) Sampler: Thick-walled steel tube that is split lengthwise. A cutting shoe is

attached to the lower end; the upper end contains a check valve and is connected to drill rods.

Thin-Wall Tube Sampler: Steel tube (1 to 3 millimeters thick) with tapered bottom edge for cutting. The

upper end is fastened to a check valve that is attached to drill rods.
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1.5 REQUIREMENTS AND RESOURCES

Soil sampling requires that one or more of the following types of equipment be used:

Sampling Equipment Other Required Equipment

Spoons and spatulas Sample containers, labels, and chain-of-custody forms
Trowel Logbook

Shovel or spade Tape for measuring recovery

Trier Soil classification information

Core sampler Wax for sealing ends of thin-wall tube

Hand auger Plastic sheeting

Bucket auger Decontamination equipment

Split-spoon Drilling equipment

Thin-wall tube Backhoe

Health and safety equipment

2.0 PROCEDURES

This SOP presents procedures for conducting test pit, surface soil, and subsurface soil sampling. The site

sampling plan will specify which of the following procedures will be used.

Soil samples for chemical analysis should be collected in the following order: (1) volatile organics,

(2) semivolatile organics, and (3) metals. Once the chemical samples have been containerized, samples for
physical analyses can be containerized. Typical physical analyses conducted include (1) grain size
distribution, (2) moisture content, (3) saturated permeability, (4) unsaturated permeability, and

(5) Atterberg limits. Additionally, visual descriptions of samples, using the Unified Soil Classification

System (USCS), should be recorded. Field tests such as head space analyses can also be conducted.

Soil samples for chemical analyses can be collected either as grab samples or composite samples. A grab
sample is collected from a discrete location or depth. A composite sample consists of soil combined from
more than one discrete location. Typically, composite samples consist of soil obtained from several
locations and homogenized in a stainless steel or Teflon® pan or tray. Samples for volatile organic analysis

{(VOA) should not be composited.
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2.1 TEST PIT SOIL SAMPLING

Test pit soil sampling is conducted when a complete soil profile is required or as a means of locating
visually detectable contamination. This type of sampling provides a detailed description of the soil profile
and allows for multiple samples to be collected from specific soil horizons. Prior to conducting any test pit
or trench excavation with a backhoe, the sampling team should ensure that the sampling area is clear of

utility lines, subsurface pipes, and poles.

A test pit or trench is excavated by incrementally removing soil material with a backhoe bucket. The
excavated soil is placed on plastic sheeting well away from the edge of the test pit. A test pit should not be

excavated to depths greater than 4 feet unless its walls are properly stabilized.

Personnel entering the test pit may be exposed to toxic or explosive gases and oxygen deficient
environments. Air monitoring is required before entering the test pit and the use of appropriate respiratory
gear and protective clothing is mandatory. At least two persons must be present at the test pit before

sampling personnel enter the excavation and begin soil sampling.

Test pits are not practical for depths greater than 15 feet. If soil samples are required from depths greater
than 15 feet, samples should be obtained using test borings instead of test pits. Test pits are also usually
limited to a few feet below the water table. In some cases, a pumping system may be required to control

the water level within the pits.

Access to open test pits should be restricted by use of flagging, tape, or fencing. If a fence is used, it
should be erected at least 6 feet from the perimeter of the test pit. The test pit should be backfilled as soon

as possible after sampling is completed.

Soil samples can be collected from the walls or bottom of a test pit using various equipment. A hand
auger, bucket auger, or core sampler can be used to obtain samples from various depths. A trier, trowel, or

spoons can be used to obtain samples from the walls or pit bottom surface.
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2.2 SURFACE SOIL SAMPLING

The surface soil sampling equipment presented in this SOP is best suited for sampling to depths of O to

6 feet below ground surface (bgs). The sample depth, sample analyses, soil type, and soil moisture will
also dictate the best suited sampling equipment. Prior to sample collection, the sampling locations should
be cleared of any surface debris such as twigs, rocks, and litter. The following table presents various
surface soil sampling equipment and their effective depth ranges, operating means (manual or power), and

sample types collected (disturbed or undisturbed).

Sampling Equipment | Effective Depth Range (feet bgs) [ Operating Means | Sample Type
Hand Auger Oto6 Manual Disturbed
Bucket Auger Oto4 Power Disturbed
Core Sampler Oto4 Manual or Power | Undisturbed
Shovel 0to6 Manual Disturbed
Trier Otol Manual Disturbed
Trowel Otol Manual Disturbed
Spoon/Spatula 0to 0.5 Manual Disturbed

The procedures for using these various types of sampling equipment are discussed below.

2.2.1 Hand Auger

A hand auger equipped with extensions and a “T” handle is used to obtain samples from a depth of up to 6
feet. If necessary, a shovel may be used to excavate the topsoil to reach the desired subsoil level. If topsoil
is removed, its thickness should be recorded. Samples obtained using a hand auger are disturbed in their

collection; determining the exact depth at which samples are obtained is difficult.

The hand auger is screwed into the soil at an angle of 45 to 90 degrees from horizontal. When the entire
auger blade has penetrated soil, the auger is removed from the soil by lifting it straight up without turning

it, if possible. If the desired sampling depth has not been reached, the soil is removed from the auger and
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deposited onto plastic sheeting. This procedure is repeated until the desired depth is reached and the soil
sample is obtained. The auger is then removed from the boring and the soil sample is collected directly

from the auger into an appropriate sample container.
2.2.2 Bucket Auger

A bucket auger, equipped similarly as the hand auger, is used to obtain disturbed samples from a depth of
up to 4 feet. A bucket auger should be used when sampling stony or dense soil that prohibits the use of a
hand-operated core or screw auger. A bucket auger with closed blades is used in soil that cannot generally

be penetrated or retrieved by a core sampler.

The bucket auger is rotated while downward pressure is exerted until the bucket is full. The bucket is then
removed from the boring, the collected soil is placed on plastic sheeting, and this procedure is repeated until
the appropriate depth is reached and a sample is obtained. The bucket is then removed from the boring and

the soil sample is transferred from the bucket to an appropriate sample container.
2.23 Core Sampler

A hand-operated core samf)ler (Figure 1), similarly equipped as the hand auger, is used to obtain samples
from a depth of up to 4 feet in uncompacted soil. The core sampler is capable of retrieving undisturbed soil
samples and is appropriate when low concentrations of metals or organics are of concern. The core
sampler should be constructed of stainless steel. A polypropylene core sampler is generally not suitable for

sampling dense soils or sampling at an appreciable depth.

The core sampler is pressed into the soil at an angle of 45 to 90 degrees from horizontal and is rotated
when the desired depth is reached. The core is then removed, and the sample is placed into an appropriate

sample container.
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2.2.4 Shovel

A shovel may be used to obtain large quantities of soil that are not readily obtained with a trowel. A shovel
is used when soil samples from a depth of up to 6 feet are to be collected by hand excavation; a tiling spade
(sharpshooter) is recommended for excavation and sampling. A standard steel shovel may be used for
excavation; either a stainless steel or polypropylene shovel may be used for sampling. Soil excavated from
above the desired sampling depth should be stockpiled on plastic sheeting. Soil samples should be collected
from the shovel and placed into the sample container using a stainless-steel scoop, plastic spoon, or other

appropriate tool.
225 Trier

A trier (Figure 2) is used to sample soil from a depth of up to 1 foot. A trier should be made of stainless
steel or polypropylene. A chrome-plated steel trier may be suitable when samples are to be analyzed for

organics and heavy metal content is not a concern.

Samples are obtained by inserting the trier into soil at an angle of up to 45 degrees from horizontal. The
trier is rotated to cut a core and is then pulled from the soil being sampled. The sample is then transferred

to an appropriate sample container.
2.2.6 Trowel

A trowel is used to obtain surface soil samples that do not require excavation beyond a depth of | foot. A
trowel may also be used to collect soil subsamples from profiles exposed in test pits. Use of a trowel is
practical when sample volumes of approximately 1 pint (0.5 liter) or less are to be obtained. Excess soil
should be placed on plastic sheeting until sampling is completed. A trowel should be made of stainless steel
or galvanized steel. It can be purchased from a hardware or garden store. Soil samples to be analyzed for
organics should be collected using a stainless steel trowel. Samples may be placed directly from the trowel

into sample containers.
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2.3 SUBSURFACE SOIL SAMPLING

Subsurface soil sampling, in conjunction with borehole drilling, is required for soil sampling from depths
greater than approximately 6 feet. Subsurface soil sampling is frequently coupled with exploratory
boreholes or monitoring well installation. Refer to SOP Nos. 045, 046, and 047 (borehole drilling SOPs)
and SOP No. 020 (Monitoring Well Installation).

Subsurface soil sampling may be conducted using a drilling rig or power auger. Selection of sampling
equipment depends upon geologic conditions and the scope of the sampling program. Two types of
samplers used with machine-driven augers—the split-spoon sampler and the thin-wall tube sampler—are
discussed below. All sampling tools should be cleaned before and after each use in accordance with

SOP No. 002 (General Equipment Decontamination). Both the split-spoon sampler and the thin-wall tube
sampler can be used to collect undisturbed samples from unconsolidated soils. The procedures for using

the split-spoon and thin-wall tube samplers are presented below.

2.3.1 Split-Spoon Sampler

Split-spoon samplers are available in a variety of types and sizes. Site conditions and project needs such as
large sample volume for multiple analyses determine the specific type of split-spoon sampler to be used.

Figure 3 shows a generic split-spoon sampler.

The split-spoon sampler is advanced into the undisturbed soil beneath the bottom of the casing or borehole
using a weighted hammer and a drill rod. The relationship between hammer weight, hammer drop, and
number of blows required to advance the split-spoon sampler in 6-inch increments indicates the density or
consistency of the subsurface soil. After the split-spoon sampler has been driven to its intended depth, it
should be removed carefully to avoid loss of sample material. In noncohesive or saturated soil, a catcher or

basket should be used to help retain the sample.

After the split-spoon sampler is removed from the casing, it is detached from the drill rod and opened. If
VOA samples are to be collected, VOA vials should be filled with soil taken directly from the split-spoon

~sampler. Samples for other specific chemical analyses should be taken as soon as the VOA sample has
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been collected. The remainder of the recovered soil can then be used for visual classification of the sample
and containerized for physical analysis. The entire sample (except for the top several inches of possibly

disturbed material) is retained for analysis or disposal.

2.3.2 Thin-Wall Tube Sampler

A thin-wall tube sampler, sometimes called the Shelby tube (Figure 4), may be pressed or driven into soil
inside a hollow-stem auger flight, wash bore casing, or uncased borehole. The tube sampler is pressed into
the soil without rotation to the desired depth or until refusal. If the tube cannot be advanced by pushing, it
may be necessary to drive it into the soil without rotation using a hammer and drill rod. The tube sampler

is then rotated to collect the sample from the soil and removed from the borehole.

After removal of the tube sampler from the drilling equipment, the tube sampler should be inspected for
adequate sample recovery. The sampling procedure should be repeated until an adequate soil core is
obtained (if sample material can be retained by the tube sampler). The soil core obtained should be
documented in the logbook. Any disturbed soil is removed from each end of the tube sampler. If chemical
analysis is required, VOA samples must be collected immediately after the tube sampler is withdrawn.
Before use, and during storage and transport, the tube sampler should be capped with a nonreactive
material. For physical sampling parameters, the tube sampler should be sealed by pouring three 0.25-inch
layers of sealing liquid (such as wax) in each end, allowing each layer to solidify before applying the next.
The remaining space at each end of the tube is filled with Ottawa sand or other, similar sand, which is
allowed to settle and compact. Plastic caps are then taped over the ends of the tube. The top and bottom of

the tube sampler should be labeled and the tube sampler should be stored accordingly.
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FIGURE 1

HAND-OPERATED CORE SAMPLER
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FIGURE 2
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FIGURE 3

GENERIC SPLIT-SPOON SAMPLER
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FIGURE 4

THIN-WALL TUBE SAMPLER
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